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DETAILED ACTION 



1 . Receipt is acknowledged of the Amendment filed on June 29, 2007. Claims 1-12 are 
canceled and claims 13-32 are pending in the application. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 13, 19, 22, 23, 29 and 32 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Hansen et al. (US 6,433,560 Bl). 

Hansen et al. teaches a combined fluid condition monitor and fluid level sensor 
comprising: 

With regard to claim 13, a method of measuring the quality and/or degradation of a fluid, 
for measuring the quality and/or the degradation of a fluid (intended use for food oil) including 
immersing a sensor (FIG. 1, sensor probe 22) in said fluid to be measured, said sensor 
comprising at least one pair of electrodes (FIG. 1, excitation electrodes 28, 30 and current 
sensing electrode 32) spaced apart from each other and extending in substantially the same plane, 
each electrode of each pair of electrodes further having the shape of a comb having a plurality of 
substantially parallel teeth, the teeth of one of the electrodes being interdigited with the teeth of 
the other electrode (FIG. 1, structure of probe 22), the electrodes and said fluid forming a 
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measuring capacitive element (FIG. 1, probe 22, or excitation electrodes 28, 30 and current 
sensing electrode 32, in direct contact with the fluid) whose capacitance varies as a function of 
the dielectric constant of the fluid, said sensor providing an electrical output signal (sensed 
current signal sensed by the probe 22 in fluids of varying impedances or capacitances) 
representative of said dielectric constant (the dielectric constant has a correlation with the 
capacitance by a well known formula C = k*E*(A/d)), and receiving said output signal and 
determining the degree of quality and/or degradation of said fluid on the basis of said output 
signal (performed by controller 26 in FIG. 1), wherein both sides of the electrodes are immersed 
in the fluid, on either side of said plane such that said oil can flow passing through said plane 
(FIG. 1) (Column 3, lines 28-62 and column 6, lines 2-23). 

With regard to claim 23, a cooking apparatus including a vat for containing a cooking 
fluid and heating means (not given patentable weight because of intended use, and those skilled 
in the art will realize that such modifications are intended to be within the scope and spirit of the 
invention of the applied prior art), wherein it further includes a device (FIG. 1, combined level 
sensing and fluid monitoring system 20) for measuring the quality and/or degradation of a fluid, 
said measuring device including a sensor (FIG. 1, sensor probe 22) having at least one pair of 
electrodes (FIG. 1, excitation electrodes 28, 30 and current sensing electrode 32) spaced apart 
from each other and extending in substantially the same plane, each electrode of each pair of 
electrodes further having the shape of a comb having a plurality of substantially parallel teeth, 
the teeth of one of the electrodes being interdigited with the teeth of the other electrode (FIG. 1, 
structure of probe 22), the electrodes and said fluid forming a measuring capacitive element 
(FIG. 1, probe 22,* or excitation electrodes 28, 30 and current sensing electrode 32, in direct 
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contact with the fluid) whose capacitance varies as a function of the dielectric constant of the 
fluid, said sensor being capable of providing an electrical output signal (sensed current signal 
sensed by the probe 22 in fluids of varying impedances or capacitances) representative of said 
dielectric constant (the dielectric constant has a correlation with the capacitance by a well known 
formula C = k*E*(A/d)), and processing means (FIG. 1, controller 26) receiving said output 
signal and capable of determining the degree of quality and/or degradation of said fluid on the 
basis of said output signal, the measuring capacitive element being arranged in said vat (FIG. 1, 
reservoir 24) such that both sides of its electrodes are immersed in the fluid on either side of said 
plane of the electrodes so that said fluid can flow passing through said plane (Column 3, lines 
28-62 and column 6, lines 2-23). 

With regard to claims 19 and 29, the electrodes are respectively formed by flat plates 
(FIG. 2, excitation electrodes 28, 30 and current sensing electrode 32). 

With regard to claims 22 and 32, the electrodes (FIG. 5, excitation electrodes 228, 230 
and current sensing electrode 232) of the capacitive elements are carried by an electrically 
insulating support structure (FIG. 5, hollow tubular support 223) having an aperture (FIG. 5, 
aperture 225) opposite a measuring region of said electrodes (Column 6, lines 28-31). 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 14-17 and 24-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hansen et al. in view of Schoess (US 6,718,819 B2). 

Hansen et al. teaches all that is claimed as discussed in the above rejection of claims 13, 
19, 22, 23, 29 and 32 including a measuring capacitive element (FIG. 1, probe 22, or excitation 
electrodes 28, 30 and current sensing electrode 32, in direct contact with the fluid), but it does 
not specifically teach the following: 

• A reference capacitive element (having a similar structure to that of the measuring 
capacitive element). 
Schoess teaches an oil quality sensor system comprising: 

With regard to claims 14 and 24, providing the sensor with a reference capacitive element 
(FIG. 4, first sensor 315 immersed in new, clean oil sample 304) comprising at least one pair of 
reference electrodes (FIG. 4) spaced apart from one another, said reference capacitive element 
being intended to be immersed in a reference oil (FIG. 4, new, clean oil sample 304), the 
reference electrodes and the reference fluid forming a reference capacitive element (FIG. 4, first 
sensor 315 immersed in new, clean oil sample 304) whose capacitance varies as a function of the 
dielectric constant of the reference oil, said reference capacitive element being capable of 
providing a reference signal (sensed current signal sensed by the current follower amplifier in 
fluids of varying impedances or capacitances) representative of said reference dielectric constant 
to said processing means (FIG. 4, digital oscilloscope 308), and wherein the processing means 
are arranged for comparing the output signal (FIG. 5, from used oil sample) to the reference 
signal (FIG. 5, from new oil sample) (From column 6, line 35 to column 7, line 8). 
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Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the combined fluid condition monitor and fluid level sensor of 
Hansen et al. to incorporate the teaching of employing a reference capacitive element taught by 
Schoess since Schoess teach that such an arrangement is beneficial to provide for an on-board 
sensing system will determine the oil's condition, and will trigger a trouble code if the equivalent 
voltage falls within a predetermined range as disclosed in Abstract. 

With regard to claims 15 and 25, the reference capacitive element has a similar structure 
to that of the measuring capacitive element; therefore, the modification of the primary references 
as discussed above would result in the claimed feature. 

With regard to claims 16 and 26, Schoess teaches that the reference fluid (FIG. 4, new, 
clean oil sample 304) is arranged in an enclosed space (FIG. 4, container containing new, clean 
oil sample 304) insulated from said oil to be measured and in thermal contact with the latter, 
such that the reference oil has substantially the same temperature as said oil to be measured 
(FIG. 4). The modification of the primary references as discussed above would result in the 
claimed feature. 

With regard to claims 17 and 27, Schoess teaches that the enclosed space (FIG. 4, 
container containing new, clean oil sample 304) containing the reference oil (FIG. 4, new, clean 
oil sample 304) is associated with a system for renewing said reference oil (FIG. 4). The 
modification of the primary references as discussed above would result in the claimed feature. 
6. Claims 20 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hansen 
et al. in view of Pchelnikov et al. (US 6,293,142 Bl). 
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Hansen et al. teaches all that is claimed as discussed in the above rejection of claims 13, 
19, 22, 23, 29 and 32 including the capacitive elements (FIG. 1, probe 22, or excitation 
electrodes 28, 30 and current sensing electrode 32, in direct contact with the fluid) are 
surrounded by a frame (FIG, 1, vessel 24) forming a screen against electromagnetic interference, 
but it does not specifically teach the following: 
• A metal frame. 

Pchelnikov et al. teaches an electromagnetic method of liquid level monitoring 
comprising: 

With regard to claims 20 and 30, a metal container (FIG. 2, container 2) is filled with 
liquid (Column 3, lines 64-65 and column 6, lines 3-6). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the combined fluid condition monitor and fluid level sensor of 
Hansen et al. to incorporate the teaching of employing a metal container taught by Pchelnikov et 
al. since such an arrangement is beneficial to provide for an alternative design choice for a 
combined fluid condition monitor and fluid level sensor for an intended use. 
7. Claims 21 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hansen 
et al. in view of Klun et al. (US 6,469,521 Bl). 

Hansen et al. teaches all that is claimed as discussed in the above rejection of claims 13, 
19, 22, 23, 29 and 32 including electrodes (FIG. 1, excitation electrodes 28, 30 and current 
sensing electrode 32) of the measuring capacitive elements (FIG. 1, probe 22, or excitation 
electrodes 28, 30 and current sensing electrode 32, in direct contact with the fluid), but it does 
not specifically teach the following: 
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• The electrodes made from a food grade steel. 

Klun et al. teaches a method for measuring the state of oils or fats comprising: 
With regard to claims 21 and 31, the electrodes (FIG. la, electrodes inside sensor 5) of 
the capacitive elements are made from a food grade steel (fine gold) (Column 3, lines 21-42 and 
column 6, lines 28-31). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the combined fluid condition monitor and fluid level sensor of 
Hansen et al. to incorporate the teaching of employing electrodes made from a food grade steel 
taught by Klun et al. since Klun et al. teach that such an arrangement is beneficial to provide for 
a measuring device to be safely used with foods as disclosed in column .3, lines 21-42. 

Allowable Subject Matter 
8. Claims 1 8 and 28 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 

• The primary reason for the indication of the allowability of claims 18 and 28 is 
the inclusion therein, in combination as currently claimed, of the limitation of the 
renewal system comprises a reference oil tank in communication with the 
enclosed space and wherein the system comprises flow control means so as to 
allow regular renewal of the reference oil contained in the enclosed space. This 
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limitation is found in claims 18 and 28 is neither disclosed nor taught by the prior 
art of record, alone or in combination. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Applicant's attention is invited to the followings whose inventions disclose similar 
devices. 

• Cheiky-Zelina et al. (US 6,204,656 Bl) teaches a miniature sensor for lubricant analysis. 

• Collister (US 6,459,995 Bl) teaches an electrical measurement of oil quality. 

• Klun (US 6,822,461 B2) teaches a process and device for measuring the state of 
degradation of oils or fats. 

CONTACT INFORMATION 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoai-An D. Nguyen whose telephone number is 571-272-2170. 
The examiner can normally be reached on M-F (8:00 - 5:30) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Hirshfeld can be reached on 571-272-2168. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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